similar mental impulse my thoughts turn in the same direction to-day, and I propose to speak to you on Progress in Preventive Medicine. Notwithstanding the remarkable extension of average life in this country, there comes a time when a man tends to dwell more on the past in which he has had some small share, than on the limited period which lies before him. But the world continues though individuals depart, and it is well to look forward as well as backward.
The saving of human life since the modern sanitary era began, and the fact that life is more worth living, is a constant and justifiable theme of congratulation in the present day. As compared with the time when William Farr began his great work at the General Register Office, the mean duration of life has been extended by more than a decennium, with, it may be noted, the incidental practical result that insurance companies are moving towards the lowering of annuities or increasing of charges.
At the other extreme of life, infant mortality has wonderfully diminished, and at last in this country, every age period is getting some share in the benefit. Though increased length of days does not necessarily mean in every individual better personal health or greater physical fitness, yet, broadly speaking, it is safe to assume that the causes which delay the ageing of the bodily tissues, not merely defer death, but diminish suffering and raise the capacity for work, which done willingly, is not a curse but a blessing. There is indeed no delusion more deplorable and with a worse reaction on the individual than that happiness is to be found in sloth. At the same time that death is being deferred and working power increased, science, by control of diseasas like malaria and yellow fever and hookworm, is extending the boundaries of the habitable world, and by devising new methods of food preservation and transport, by bringing fruit from California and meat from the Antipodes, is making provision for the larger population. All this is claimed as due to the co-ordinated action of science and philanthropy Humanity rejoices in every fresh conquest of disease, the most recent notable example being diabetes, the control of which by insulin is due to the great work done by Dr. Banting and his fellow workers in the laboratories of the University of Toronto. But there is, alas, another side to the picture. Madly and ironically the same world which is striving so hopefully and strenuously to preserve life, is equally striving to discover means to destroy it. In the Great War, of which we still are and for a generation or more will be, suffering the after-effects, the number of lives lost by all the forces involved has been authoritatively estimated at between nine and ten millions. The share of the British Empire was nine-tenths of a million, and its wounded in addition were well over two millions. If that proportion be applied to the total of the forces the wounded would be more than twenty millions. A statistician will find interesting material in trying to calculate the balance of gain and loss as between the science and art of war in destroying life and the science and art of peace in preserving it. For example, in forty years the average annual death-rate in England and Wales has fallen by about a third-from 21 per 1,000 per annum in 1871-80 to 14 in 1911-20. The data for Scotland and Ireland are not so different as to require separate statement. If the rate of 1871-80 had still prevailed in 1911-20 (including civilian mortality only) then the annual deaths, instead of being under 520,000, would have been nearly 780,000. The saving thus was 260,000 lives a year in the United Kingdom. Its total war deaths having been well on to 750,000, life-saving science and philanthropy thus in three years considerably more than wiped out the loss of life sustained by this country in a war of four years-the greatest war in history. But this comparison is of the crudest. The lives lost were those of men in their prime, when their value is greatest, while the lives saved in the community were spread over all ages. As regards the wounded, who numbered (for the United Kingdom) nearly 1,700,000, no comparison, even so rough and uncorrected as that just attempted, can be usefully made. Yet the improvement in general health which is claimed as having accompanied the diminishing death-rate can, in some degree, be set against the damage to health and efficiency caused by the war.
So much for the past results of science as a life-saving force on the one hand and a life-destroying force on the other. What, however, of the future ? It has taken forty years to make the progress claimed in this rough calculation. The powers of destruction have been advancing at a terribly more rapid rate-by means of long distance artillery, explosive ammunition, poison gases, burning liquids, and other such devilish devices applied not only on land and sea, but in the air and under the water. Indeed the modern pessimist asks whether, at no distant date, it may not be possible for whole armies or whole peoples to be exterminated by whatever nation chances first to discover the necessary means. Past civilizations have disappeared and their remains are discovered in the desert places of the world. The pessimist may here lead himself to think that a like fate awaits existing civilization. Well, without being able to submit any reasoned defence of the faith that is in me, I cannot subscribe to this doleful doctrine. The world will by and by recover from the calamity of the Great War, and peace and progress will reassert themselves. Life will attain higher levels, and advancing knowledge will include in its results the further prolongation of human existence. Urban conditions which have led to physical deterioration are being, and will be, ameliorated. The death-rate of cities is now lower than was that of Dr. Farr's "Healthy Districts " of a previous generation, and to the rus in urbe is being added the urbs in rure.
Holding these views, I proceed not merely to retrospect but to prospect.
CLEANLINESS. It fell to my lot to take part in the establishment of a sanitary service in the country districts of Scotland under a Local Government Act passed in 1889. The medical officers then appointed had a fallow field in which to plough and sow and reap. Nothing had been done; everything was to do. The County Councils and District Committees did not know what their new duties were to be, and their medical officers had to instruct them. To begin with, we had to forge our own ploughshares and reaping-hooks. The powers under the then existing Health Acts were quite insufficient. New statutes needed to be devised, and Parliament had to be got to pass them. The very elements of a healthy life were to be provided for the population of Scotland living outside the burghs-a population amounting to about one-third of the whole. Schemes for water supply, drainage and scavenging, had to be established; the long struggle for improvement in the conditions of housing was entered on, and hospitals had to be erected throughout the country for isolation of infectious disease. The joy of life was felt to the full in the midst of such activities. There were no qualms or doubts as to the value of our labours, and every new success was the starting place for further effort.
At that time sanitation had very little help from the undeveloped science of bacteriology. That subject formed no part of the examination for the certificate in sanitary science of the University of Cambridge in 1885. But in all the new work the guiding principle was cleanliness. It was the principle which had inspired Chadwick and Simon in the previous generation-cleanliness of air and water and food-cleanliness personal, domestic, municipal, and national.
In the light of newer knowledge various errors are inevitably exposed. There were needless fears of sewer air and drain gases as means of conveyance of infectious disease, and efforts at disinfection were not always wisely directed. Also there were serious errors as to the value of isolation hospitals. The unquestioned assumption was that when a patient suffering from enteric fever or scarlet fever or diphtheria had entirely passed the acute stages of his malady, and disinfection had been duly attended to, he could be discharged without risk of harming others when he returned home; and if, as occasionally happened, scarlet fever was spread by such a convalescent, the occurrence was believed to be solely due to some mistake or carelessness in connexion with the dismissal of the patient. In short, the doctrine of chronic carriers of enteric fever or diphtheria had not been evolved. Yet, if the old practice of cleanliness be tested by the new knowledge it comes, on the whole, remarkably well out of the ordeal. In typhus fever, which already had largely disappeared when county sanitation began, reliance was placed on thorough cleansing, disinfection, and ventilation of the dwelling. When a typhus patient was removed to hospital, the opinion was that the carrying distance of the infection could not be more than ten feet, and that it could be cut off by the fresh air from an intervening open window. Now it is known that body lice are the vehicle for conveyance of the undiscovered organism assumed to be the causa causans of the disease. But if, experimentally, body lice are placed in a situation where on one side there is fresh air and light, and on the other side foul air and darkness and dirt, the lice straightway proceed towards the latter and away from the former. Similarly when plague invaded Glasgow, before the part played by rats and the Bacillus pestis was known, a great campaign of cleanliness was instituted in the whole district around the harbour. Constant removal of refuse and garbage, cleansing and lime-washing and disinfection were its features. But these proceedings were manifestly inimical to the rat population, and in fact whether exactly on that account or not, the disease speedily disappeared.
So also in the domain of surgery the great merit of Listerism was that it established a scientific doctrine of surgical cleanliness. As I have shown elsewhere, an old-fashioned surgeon, practising cleanliness instinctively and empirically, could achieve a wonderful measure of success. But the principle which inspired Lister's work has permeated the whole practice of surgery, so that all can now achieve a success undreamt of before his time, and in regions of the body which no man had dared to penetrate.
While all this and more can be claimed for cleanliness it is possible to exaggerate its value. Environmental sanitation, by establishing in a community conditions favourable to health and life, strengthens resisting power to disease in general, including infectious disease. But it does not prevent epidemics, nor ward off liability to attack. Though some acute infections-scarlet fever and whooping cough-have become less prevalent and less virulent, influenza and pneumonia epidemics have increased exceedingly, and appear to defy sanitation. The ways of epidemics are peculiar, and one would need to live a thousand years to study them duly. It would indeed be a great gain if the conditions of life could be made so wholesome and the natural resistance of the human body be so strengthened as to prevent entirely the invasion of infectious disease. But there is no evidence in the history of the world that these conditions, either of environment or health, have ever existed, and notwitbstanding all that has been accomplished there is no indication that they will be attained. And even if such an achievement were thought to be ultimately possible, it would be quite unjustifiable to refrain from using measures that are available now. For a generation the securing of a pure milk supply has been an ideal of the sanitarian. The problem has been attacked from all sides-the health and housing of the cattle, the extermination of tubercle, the cleanliness of milkers and milking, the safe-guarding of milk transport and storage. But the end aimed at has not been achieved and so recourse is had to pasteurization as a short cut to safety, while every effort is continued in other directions. Similarly, in addition to a good environment, individual immunization against infectious disease is practised to an increasing extent in the present day. Modern science has demonstrated its value against various dangers, and it would be immoral not to utilize immunization whenever it can save life or protect against illness.
EvOLUTION OF HEALTH POLICY.
The discovery that isolation hospitals were not so certain to prevent spread of infection as had been supposed did not cause their abandonment, nor even any lessening of resort to them. That fact introduces reference to a remarkable development in public policy. In the early days, isolation was practised not for the benefit of the isolated individual but to prevent spread of infection in the community. Incidentally, it was the duty of the public health authority to do its very utmost, in the way of treatment and nursing, for any child who had, in the public interest, been removed from the charge of the parents intended by nature to be its protectors, and taken to an institution where only hired services would be available. On that account the hospitals were well provided for and well staffed, but still the primary object was the public, not the patient's welfare. Contemporaneously, however, with the gradual realization of the limits of hospital isolation in protecting the public, there was developing a feeling of communal responsibility for the welfare of the individual. Training of nurses had made great advances; a modern hospital had far better equipment than even a good home, let alone a poor or slum home, for the treatment of disease, and so, on humanitarian grounds, the hospital is resorted to as freely as before, and accommodation, greater or less, is now being provided for a disease like measles which admittedly cannot be prevented from spread by removal to hospital.
Similar development of view has taken place throughout the whole sphere of social effort. At first the ideal was to give every human being a chance in life, and then to leave him to work out his own career. The chance in life was to consist of elementary education, a healthy environment, and protection against epidemic disease. These conditions being established the individual and the family were to fight their own battle, each reaching such a level as his natural ability, perseverance, character and opportunities might enable him to achieve.
It was a fine ideal so far as it went, and it went very far, but it did not give due heed to one factor of essential importance. That factor was the education of the parent in the rearing of the child. With the best will in the world, in a healthy house in healthy surroundings, the average mother in the poorer classes, and even in the better-off classes, though she has her full share of natural affection, has not the intuitive knowledge as to how to feed, and guide, and train her offspring. Environment therefore is not enough, and public awakening to this consideration has been the basis of modern progress.
But it was not the statutory health authorities, at least outside the centres of population, who were the first to realize the implications of this fact. These were immersed in important work affecting the welfare of the general community committed to their charge. They were not dealing with persons but with conditions. The education authorities, however, were in a very different position and had a very different outlook. They were wholly occupied with individuals-namely, the school children. And when they found that some of these could not be properly educated owing to bad health or want of food and bodily comforts, they set about the provision of what was necessary. They indeed attended to the health of the children as an adjunct to their education. Logically, the health authorities should have been doing the health work, but not being in contact with the children and being otherwise fully occupied, they were not alive to it. Now, fortunately, in England the anomalous position has been rectified by the same local authorities being made responsible both for health and education. In Scotland, alas, the two bodies remain quite distinct, though through their officers a large measure of co-ordination is maintained.
Civilization looks back to-day in amazement and shame at the cruelties of the traffic in negro slaves, and at the methods and extent of child labour in the industrialism of a hundred years ago. Modern welfare activities, especially as to children, constitute a marvellous recoil from the abuses of the past. If ever it were to fall to my lot to need to preach a sermon, I think my text would be the saying of Christ, that it were better for a man to have a millstone hanged about his neck and to be cast into the sea, than that he should offend these little ones. The offence may be physical or mental or moral, and the offender may be parent or nurse or doctor or schoolmaster or public authority or politician. How easily the discourse could be developed, by reference to faults in cleanliness, feeding and clothing; to ophthalmia neonatorum, syphilis, rickets, tuberculosis; to school training, not only undertraining but overtraining, physical and mental, especially undue stimulation of the growing brain to failure to educate in self-respect, thrift and foresight, so that the child should not, either by example or precept, be led to rely on charity or public assistance where personal exertions and prudence should suffice to meet personal needs. In all such directions it is possible to offend the little ones.
Credit for the advances that have been made in prevention of disease and prolongation of life cannot be claimed solely by any single agency or by any half-dozen agencies. The medical officer of health has played a large part in the work. He has often been not merely the instrument, but the initiator of progress, and as (commonly) a whole-time official he has been the administrator to carry out policy determined in large measure by his advice. But as an administrator he has not had, and could not have had, any large part in laboratory research, as to which his duty has been to appraise the discoveries of the scientist and to apply them with discretion. In addition to the research worker, who is often outside the profession of medicine, the general medical practitioner is coming more and more into the ambit of hygiene, and the profession of nursing has its own departmental sphere. But, most important of all, the public conscience is now awake as it never has been before, to its duty towards the individual, and part of the awakening consists in realization of the value of modern discovery in its applications to bodily and mental health. Moreover, all that is being done is affected by the better general education of the community at large, by the higher standard of life in respect of food and cleanliness, soon, I trust, to be supplemented by better and healthier housing. The results achieved and to be achieved are therefore the outcome of a complex of forces, each bearing its own share in the general advance.
THE PRINCIPLES OF PUBLIC ASSISTANCE. Great progress in any sphere of activity is almost inevitably attended by some kind of drawback or disadvantage. I have heard a distinguished physician say that Laennec's introduction of the stethoscope, and its adoption throughout the practice of medicine, resulted in some loss of skill in observation of the general signs and symptoms of respiratory and cardiac diseases, and perhaps the same remark may apply even to the clinical thermometer. In modern schemes of public assistance, there is risk of diminution of the sense of personal and family responsibility and the fostering of a readiness to rely on imperial taxes or local rates for services which should be provided by individuals for themselves, and by parents for their children. Illustrations of this tendency came before me very early and forcibly in my official experience, but they need not be enlarged upon here, and the tendency is so obvious as to be open to every observer. The important question is in what direction prevention or remedy may be sought and found. It is not to be looked for in curtailing the work already being done towards raising the standard of life and health. On the contrary this work should be extended, but always on safe lines. Sound health and good character ought to be complementary to each other. Health should strengthen character and character should safeguard health. Success, it seems to me, should be sought by adherence to three principles, as follows:
(1) Insurance in the provision of services which the individual cannot be safely left to secure for himself. The application of that principle is the most valuable feature of the Health Insurance system. Definite personal contributions to a fund created beforehand for meeting the cost of contingent outlay on behalf of individuals is incomparably better than resort to current rates and taxes.
(2) The firm establishment in practice of the principle of conditional relief as distinguished from unconditional; the refusal of relief where it is not needed, and exercise of due discipline over beneficiaries.
(3) Persistent and effective education in personal and family health, especially of parents in the rearing of their children; education in self-reliance and foresight and in the responsibilities of citizenship.
PERIODIC HEALTH EXAMINATION. Having stated these principles, I proceed to refer to two directions in which further progress may be made in the improvement of health and the prolongation of life.
The first is routine medical examination of individuals apart from illness. In 1907 at the request of the Royal Commission on the Poor Law I investigated Poor Law medical relief in England and Wales. In a memorandum appended to my Report I urged that such systematic medical inspection should be established in respect of all ages of life. The family doctor should, not too frequently but at reasonable intervals, offer to make examination of those for whose health generally he is or ought to be responsible. His course of action might be somewhat as follows :-- (1) He would acquaint himself with the general family history. He would note tendencies requiring to be checked-tendencies to general disease like tubercle, gout, rheumatism, diabetes, obesity, cancer, insanity, alcoholism or the like.
(2) With regard to the children, he would note their physical condition as a whole, their state of development in relation to age; indications of rickets, or tubercle or glandular disease, enlargement of tonsils, defects of hearing and of sight, as bearing both on health and education. He would give advice as to diet, bathing, fresh air, exercise and the like. By prevention of rickets in female children he might succeed in hindering pelvic deformity with its serious results belonging to the childbearing period of life. In connexion with the occurrence of actual illness, he would be careful to note whether there was any threatening of dangerous sequelhe, such as endocarditis after the acute infectious diseases; or ophthalmia or otorrhcea, which last, if neglected, is often followed, sometimes after an interval of many years, by fatal inflammation of the brain. He would note whether the child's nervous system was being properly developed on the one hand, and its functional activity sufficiently restrained on the other. As regards the school child, he would see whether school work was being overdone, whether there was headache, or insomnia, or night terrors; whether the child was being taught to practise steady application in any specified task; whether it was being permitted to read books of too exciting or too advanced a character, whether it was being sent sufficiently early to bed and made to rise early enough in the morning; whether it was being punished unwisely for faults due to its physical and mental condition.
(3) As the child continued to grow into youth, the medical man would note whether athletic exercise was excessive, whether injury to the heart or other vital organs was being threatened; whether cycling was being overdone; whether, on the other hand, the youth was leading too sedentary a life and was unduly given to reading. When the time came he would advise as to the most suitable occupation, looking to the general physical and mental health and condition. Amongst girls, he would note tendencies to anaemia, gastric ulcer and the like, and again the question of insufficiency or excess of exercise would arise. Here also he would advise as to occupation with relation to length of hours and healthiness of employment, whether the work would be too sedentary or require too much standing; whether, as in the case of a teacher, it might involve too severe mental strain or voice strain; whether neuralgia and insomnia would result from the life proposed to be led.
(4) Amongst women he would see that due care was taken to prevent mischievous sequelm of childbirth, such as uterine displacements or inflammations.
(5) Amongst men he would observe any tendency to trade disease; whether their employment was such as made special calls on any of the vital organs, and, if so, whether these organs were reacting properly to the stimulus or were threatening to break down under it. In most cases the important organs would be the heart and the lungs. Heart strain would be looked for, and bronchitis and emphysema and the like.
(6) Independently of age and sex and occupation, the inmates of a household would be offered a general examination of their vital organs. In presence of heart lesions advice would be given in order to prolong the duration of compensation and to limit the calls made on the heart, so as to give it only so much work as it could properly perform.
(7) In old persons attention would be paid to the condition of the arteries in relation to apoplexy and to parts likely to be attacked by cancerous disease.
Though periodical medical examination did not commend itself to the Royal Commission, there has been since that time remarkable development on the lines indicated. Infant welfare, child welfare, school medical inspection and treatment carry out the principle as regards the young, though the work is not done by the family medical attendant, but by school doctors and nurses. Even as to adult life much progress is now being made. In America' several of the large life insurance companies provide and pay for periodical medical inspection of the insured. They do so, not on grounds of benevolence, but of economy and finance. It profits them to defer death so that the premiums may continue and payment of the life policy may be postponed. Large claims are made of savings in life and capacity for work under this scheme, and data are given in support of the claims. The work is done by medical men employed not directly by the Insurance Companies but by a Life Extension Institute. It is asserted that "Evidence is accumulating rapidly to show that this common-sense method, generally applied and followed by necessary remedial treatment or regulation of personal hygiene, will do more to prolong health and vigour than any other measure." During the administration of President Roosevelt the system was introduced into the army, in respect of commissioned officers, and it is reported that "this policy is of great value in conserving health." A circular issued by the War Department in 1923 urged the necessity of the examinations being carried out with thoroughness and attention to detail, so as to enable the department " to apply practically, on a large scale, the principles of disease prevention and health preservation." The Metropolitan Life Insurance Company, between 1914 and 1921, authorized nearly 95,000 physical examinations and reports. "It has been established to the satisfaction of this Company that periodic medical examination is justified by the benefit in added life expectancy to the policy-holders examined."
In this connexion a most important question is the qualification of the average medical attendant to make skilled examination for the very beginnings of disease. No doubt different skill would be possessed by different men, but if such a system were set on foot there would be steady improvement in fitness for the work. And now the whole medical curriculum has been revised with the definite object of permeating the entire period of study by the principle of prevention; every subject, from applied physics, chemistry, biology and anatomy, up to the clinical courses is to be taught with a view to the maintenance of health as well as the cure of disease. The teachers themselves will perhaps have to develop a new orientation and the outdoor department or dispensary will often be a better field for instruction than the hospital ward.
In my own opinion no sphere of medical work is more certain to be helpful than this of periodic examination of individuals in the preservation of health and the prolongation of life-always however, let me repeat, with the consent of the individual-the adult for himself, the parent for the children.
HEALTH AUTHORITIES AND THE POOR LAW.
Next, in its bearing on the health, bodily and mental, of the general community, I wish to call your attention to an important Poor Law question. In reporting to the Royal Commission I supported the view that there ought not to be two separate sets of local authorities dealing with health, one with the health of the community at large, the other with that of the pauper class. The health functions of the Board of Guardians should be transferred to the local authorities under the Public Health Acts. The question whether, if that transfer took place, what remained of the Poor Law would require the continuance of the Guardians, or whether these could not be entirely dispensed with, is outside the scope of this address. The majority report, however, was against the policy of "break-up" of the Poor Law including the transference of health functions. Recent reconsideration by a specially appointed body has resulted in a reversal of the majority conclusion on the subject, and leading members of the old majority have concurred in that reversal. My present object is to urge the importance of the health authority taking charge of the health of the pauper class, not only in their own interest, but in that of the population at large. Excluding lunatics and vagrants, paupers number, perhaps, only about 25 per 1,000 of the population, varying regularly according to season and irregularly according to the state of trade and to other influences. Pauperism, though destitution is its legal criterion, connotes far more than mere poverty. Poverty may be due to sheer ill-luck or ill-health, or mental or moral deficiency. But whether it results from tuberculosis or alcoholism or instability of character or other cause, the public interest requires that paupers be under most skilled and broadminded control in respect of health and character, and training in well-being and well-doing. Where a widow and her family have become destitute owing to the death of the husband and father from tuberculosis, or where children have been deserted by a dissolute or drunken parent, or where there is a history of insanity or crimin.ality-in all these and similar conditions the offspring should be reared under the control of an authority which neither in law nor in fact is limited by any principle of mere relief of destitution. Reared wrongly such a child may develop wrongly in health and character and be a curse to itself and the community; reared rightly it may lead a normal healthy and happy life. I quite recognize that many Boards of Guardians go beyond the limits prescribed to them, and on the other hand that the area and population under many a public health authority is far too small for efficient administration. But the situation should be frankly faced, and a great reform in the whole scheme of local government be undertaken. No doubt it would be costly, and we live in times of the most appalling need for public and private economy, but " there is that scattereth and yet increaseth." Once more on this point, let me make clear my conviction that public assistance should constantly be safeguarded by the three principles already premised as its basis-insurance, conditional instead of unconditional relief, and education in self reliance and character. CONCLUSION. Concerning modern activities in maternity and prematernity, and infant and child welfare, I have nothing to suggest beyond perseverance on the lines already followed. Perhaps I might refer, however, to the fears sometimes expressed, that all the health work, environmental and individual, of recent times will lead in the end to the propagation and rearing of a weakly race which would be better suppressed by the stern measures of unassisted nature in separating the fit from the unfit. Let me conclude this address by repeating an illustration which I used on a similar occasion many years ago. Taking a million births in Great Britain let it be assumed that in inferior health conditions one-tenth of these will during the first ten years of life fall below the line of-viability-will cease to live. That, it may be urged, is a good thing, as they are better dead, being unfit to remain. Let us suppose that the environment is improved, so that this tenth remains above the line of viability, survives into manhood and womanhood. Tbat, it may be said, is bad, as it tends to propagate an unhealthy race. But, let it be observed that when this tenth is raised from non-viability into viability, all the superimposed nine-tenths of the million are raised through a similar space in our imaginary scale. The lowest tenth, which formerly rested on the level of viability, is now one place higher, hnd so throughout the column. The gain is nine times the loss. And if, in obstinate determination to get rid of that unhealthy tenth, we return to the old and inferior conditions of life, it is true that the lowest tenth goes below the line, but the second at SAGE Publications on June 21, 2016 jrs.sagepub.com Downloaded from lowest takes its place. If, pursuing this course, we determine to get rid of the second tenth by making still harder its struggle for life, no doubt we succeed, but then the third tenth takes the place of the second, and so on, until, endeavouring to improve the species, we exterminate the race. Fortunately, in this matter science and natural affection, social economy and philanthropy, go hand-in-hand. The quality of mercy is not strained, and the same conditions which strengthen the weakest make also for the survival of the fittest.
